Pulmonary Complication of Novel Influenza A (H1N1) Infection: Imaging Features in Two Patients
Novel influenza A (H1N1) virus is the pathogen of recent global outbreaks of febrile respiratory infection. We herein report the imaging findings of pulmonary complication in two patients with novel influenza A (H1N1) infection. The first patient without secondary infection showed the ill-defined ground-glass opacity nodules and patch areas of ground-glass opacities. The second patient with secondary pneumococcal pneumonia showed areas of lobar consolidation in the right middle lobe and left lower lobe and ground-glass opacities.
rom April 2009, outbreaks of novel influenza A (H1N1) virus occurred world-widely. It has some characteristics that may be differentiated from the seasonal influenza virus, such as involving younger patient. Clinical outcomes of this pathogen are reported as ranging from self-limited illness to respiratory failure or death (1) (2) (3) . Although the chest radiographic findings of the novel influenza A (H1N1) pneumonia were described in a clinical report (2) , the CT findings have not yet been described. Therefore, we report our experiences of two cases of novel influenza A (H1N1) pneumonia with chest CT findings.
CASE REPORTS

Case 1
A 16-year-old girl presenting fever, cough and sore throat for one day was admitted to the emergency room of our institution. She had no history of recent travel abroad, and nobody was positive on novel influenza A (H1N1) among her family or classmates. On examination, the patient had an elevated temperature (39.0℃) and tachycardia (117/min). Chest auscultation revealed inspiratory crackles in right lower lung field. The results of initial laboratory evaluation were as follows; WBC count 6,900/mm
Case 2
A 42-year-old woman was admitted to our emergency room for dyspnea and hemoptysis. Myalgia, cough and sore throat developed 6 days ago, and she was diagnosed to have an upper respiratory infection (URI) in primary clinic, and took medicine. However the symptoms persisted and dyspnea, hemoptysis and foul-ordered sputum developed newly. On admission, her body temperature was within normal range (36.7℃). The results of laboratory findings were as follows; WBC 6,800 /mm 3 , neutrophil 84% and CRP 0.11 mg/dL. Initial chest radiograph showed ill-defined infiltrates in both lower lung zones ( Fig. 2A) . On chest CT scans, lobar-distributed illdefined consolidation and surrounding ground-glass opacities were noted in right middle lobe and left lower lobe (Fig. 2B, C) . Real time RT-PCR was positive for novel influenza A (H1N1). The pneumococcal urine antigen assay was positive and gram-positive cocci were identified on sputum culture. Therefore, she was diagnosed to have a novel influenza A (H1N1) pneumonia with secondary pneumococcal pneumonia and treated with oseltamivir phosphate, levofloxacin and ceftriaxone. With five-day medication, symptoms improved and follow-up chest radiograph also showed improvement of infiltration in both lower lung zones. During the early phase of this pandemic, there was a shift in the age distribution when compared with that of seasonal influenza virus. 87% of patients infected novel influenza A (H1N1) were between the ages of five and 50 years, and only 5% of patients were 51 years of age or older (1) . This observation suggests that children and young adults may be more susceptible to novel influenza A (H1N1). The reason is proposed as a proportion of elderly people have some level of cross-reactive neutralizing antibodies to the pandemic H1N1 virus (4). It is also possible that there is a case-ascertainment bias because more of the young people are tested as part of outbreaks in schools than elderly people (5) .
DISCUSSION
The most common clinical manifestations of the novel influenza A (H1N1) are similar to the symptoms of seasonal influenza; fever (94%), cough (92%) and sore throat (66%), whereas diarrhea (25%) and vomiting (25%) are more common in the patients infected with the novel influenza A (H1N1) (1). The clinical outcomes are various from subclinical illness to severe outcomes such as respiratory failure and death, and are similar to that observed in cases with seasonal influenza viruses. The influenza virus infections may cause primary influenza viral pneumonia, lead to secondary bacterial pneumonia or exacerbate underlying chronic illness (6) .
The chest radiographic findings described in a clinical report were bilateral patch alveolar opacities with basal lung predominance or interstitial opacities such as linear, reticular, or nodular shadows (2) . However the CT findings have not yet been described, to the best of our knowledge. The common CT findings of viral pneumonia are known as poorly-defined air-space nodules and patchy areas of peribronchial ground-glass opacities and air-space consolidation. Rapid confluence of consolidation may occur in the progressive form of pneumonia. These findings are also common in the influenza virus pneumonia (7) . The CT findings of first case, showing the ill-defined ground-glass opacity nodules and patch areas of ground-glass opacities, were thought to be typical pattern of viral pneumonia. On the other hand, the findings of second case, showing lobardistributed consolidation and peripheral ground-glass opacities, were somewhat different from typical pattern of In conclusion, we report two cases of novel influenza A (H1N1) pneumonia, focusing on radiologic findings including chest CT findings. The radiologists should be aware of the radiographic and CT findings of this viral infection so that the diagnosis of novel influenza A (H1N1) pneumonia should be considered promptly.
